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ABSTRACT 

A comparative approach to the study of coamunioation 
can be seen as extremely valuable for a thorough understanding of 
human communication. In its broadest sense, communication is a 
biological phenomenon, defined as the interchange of information 
between an organism and its environment. Comi^unication systems of 
living organisms differ gualitatively and in relation to their 
fundamental differences and environments. Moreover, they cannot be 
ranked on a superiority scale. Both cultural and noncultural factors 
may influence communication abilities and behavior. Although the 
formal rationalist method of investigation presented by Chomsky and 
.Miller poses some problems, it can be applied in studying animal 
communication systems and does allow for the exploration of numerous 
possIbi].ities. This procedure, followed in working with the common 
loon, has proved highly productive and has provided material for 
further study, (JM) 
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Introduction 

This conference has the established goal of seeking new way» to 
"humnl^e the Information sciences." We wish to suggu»t that "hiunanize" 
is far too narrow a concept, and that the "infonr»atlon sciences" (par- 
ticularly the field of speech conmunication) might do well to consider 
broadening their vision to use a term such as "biologize." It will be 
the position taken in this paper that we cannot really understand huiran 
communication without an understanding of the communication systems of 
other species} and, further, that a rich and productive means of devising 
new methodologies and conceptual frameworks for stulying communication in 
in cross-pollination between the fields concerned with human communication 
and the biological disciplines. Consequently, we will dlscjuas »ome oi' 
the reasons for a reluctance In our field to move to a broader comparative 
approach, and a few of the benefits — to our field and to others — of com- 
parative work. In particular, our discussion will focus on the Implications 
of the notions of evolution for the conceptualization of communication 
in different species, especially man* 

I. Evolution and Communication 
"Communication Continuity" 

Di&regard of animal communication systems by scholars of human com- 
munication has stemmed from some eerii us problems of both ml4JUf;e of 
comparative work and misinterpretation of evolutionary theory. Too 
often comparative approaches have beon* objected to and perceived merely 
as yeduqing man's communication systems (especially language) to those 
of "lower" species, either in terms of basic concepts or evolutionary 



hlBtor/t This objection fallo to positively affirm the funaamentui fiuiotlon 
of comparative analysis, which is to discover both similarities and 
differences. However, it does point to a serious temptation (redu^JtionJwfl) 
In the comparative approach, Interesting3.y, this objeotion usually comes 
from an anthropooentrlc position} as should be apparent when one recogni'/os 
the qualitative differences among species of divergent lineages and 
different environmental demands, it is equally Important to note that 
tho coromunioatlon systems of other species should not be reduced to that 
of man, 

Reductionism has been most apparent in the one area of "comparative 
communication" that has been developed, that is, in the description of 
human commimication In terms of closed mechanical systems, information 
theory, and Shamion and Weaver (19>V9) type models. The problems of ap- 
plying information theory and related machines models to hujnan comjtiunloa- 
tion have been frequently discussed, and it is not our intention to review 
them here {of. R. auith (1962), for exeur^jle), Instead, we would like to 
criticize its reductionism on grounds usually omitted by other critiques — 
that is, in terms of the awkward in5)lications regarding the evolution of 
^c^nguage and communication that flow from information theory. 

Since information theory is predicated upon the concept of entropy, it 
would seemingly be unable to account for any of the emergent aspects of 
evolution. Instead, the "most" — and this is perhaps stretching information 
theory unjustly — that can come from its concepts is the presumjition thai 
all communication systems can be ranked on a simple unitary scal^ of com- 
munioatlve complexity* Differences among communication systems are re*- 
duoible to differences in number of structural characteristics, channel 
capacity, and so forth. Qualitative differences are Ignored, and any dis- 
cussion of the evolution of communication or evolutionary relatlontjhlpti 



among conimunication systems of living species within the information theory 

frajnevork implicitly assumes that some species are merely simpler versions 

of other species. This assumption might well be called the "theory of 

communication continuity," and Lyons (1970) has expressed awareness of 

apparently the same concept at work in a non^informatlon theory oontoxti 

"It has often been argued, and perhaps more frequently assumed without 

argument in recent years, that hixman language must liave evolved from some 

more primitive form of comra^unication akin to one of the signalling systems 

employed by other animal species" (229)^. Bronowski (1967) has explicitly 

supported the "communication continuity" view J 

The distinction between human language and animal communication has 
been debated by many writers; indeed, the main lines of the argument 
were laid down in the last century. Since then, a great deal has been 
le^irned about animal behavior which has given "the topic a new and 
solid Interest. At the same time, fossil evidence has been found whl<;h 
ohanges the traditional conception of the evolution of the hxmiu 
brain..*. Those findings and speculatiorAS give a different phllonophlo 
depth to the discussion of human and animal nature.... It lu not Im-* 
plied. . .that there is any break in evolution between hurran noeedi and 
its origins in animal behavloy . (37A-37Ji j emplianis ourn.) 

The assumption of "comraunication continuity" appears to be quMo 
analogous to the psychological notion of "mental continuity" that ctemmed 
from behavioristic views of intelligence and learning. The notion of 
mental continuity— that there are no fundamental differences in intelli- 
gence among species, and, hence, that all living organisms can be ranked 
on a unidimensional scale of mental complexity (with man at the top and 
the sponge at the bottom) — has been ujruJer attack during the past few years 
by Hodos and Campbell (1969), Hodos (1970), and Lockard (1971), among 
others. Evidence contradicting the mental continuity position and sup- 
porting the existence of important qualitatively different ioental and 
learning abilities has been put forth by Rozin and Kalat (1971) and 

*As It applies to the presumed evolution of verbal from human nonverbal 
commiinioation, Birdwhiatell (1970) hae critiqued this notion, which he 
calls the ""Closer to Nature' temptation." 



Shettleworth (1972). An oxa^nple of the disturbing con^iequenceo of ex- 
perimental work for advocates of the mental continuity view wasJ provided 
by HodoB (1970), where in a particular teat of leetrning plantlolty, pt/ieoni) 
(whc should be the inferior apecies An a mental continuity view) per- 
formed better than New World monkeys* (Numerous other exainples can be 
fouiid in Stettnor and Matyniak (1968).) We submit that similarly dis- 
turbing results for the communication continuity notion occur if it is 
tested against empirical evidence. For example, the communication sys- 
tems of primates would supposedly surpass thr systems of "lesser" ypecies 
such as birds. However, if one uses structural complexity aa the cri- 
terion, bird song in most Oscine specl^Jo is far more complex th/ufi Now 
or Old World monkey calls; furthermore. In our own research (unpubn:;lioU), 
we have fovmd that the structural complexity of a set of oallu ol* tho 
common loon — ^a nonpasserlne and oarly evolved avian speoios — Is greater 
than tJiat of some birdsong* If one uses vocal plasticity, than the 
Indian hill cynah appears to far surpass any New World monkey. Of course, 
there are other criteria by which the "higher" animals ::urpass the 
"lower" ones. The point is that the ccmunicatlon systems of living or- 
ganisms differ qtialitatively, and do not fall on a simple scale that 
ignores IVnlamental dlffeiiehices. 

Ml too often, underlying the objections to reductionism in informa- 
tion theory and comparisons With other species is an assumption that is 
more often expressed in conversation than in writing, but Is evident In 
the work of authors that wu will discucs below. This assumption— which 
wa shall call the "theory of speech superiority" --^le basically at log-, 
gerheads with the commoaioation continuity view in that it correctly em- 
phasizes qualitative differences; but slmlar errors in reasoning regarding 
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©volution are Involved. 

Simply, the "speech superiority" position holds that all communication 
systems of "lesser" species are qualitatively vastly inferior to the systems 
of man, most speoifically language* CriKiely put, the view is t^iat language 
(and/or human communication in general) somehow jxftt^ enoompassea ^xA 
surpasses all other systems} hence, by studying man» we would implicitly 
study the other forms as well (but not vice versa). Or, the other systems 
are so qualitatively inferior as to be uninteresting. 

In the first place, it is difficult to make such Judmenis without 
considerable comparative evidence, and ver y , lHtle work ha u been clone 
thus far. But secondly, such Judgments are questionable on ovoluLlomay 
grounds, as well as being premature. We shall highlight some of those 
questionable aspects in discussing the positions of Stolth (1967) and 
Marshall (1970). 

A sophisticated — but inconsistent—presentation of a speech 
superiority position is found in a biological theory of conmunlcullon 
presented by Smith (1967). Smith's position iij that miM ourrunl <{oriiniunl- 
cation theories are reductionisttc— -that is, thai ail phenonioiui iiviy Uj 
reduced to and ultimately explained in tanas of a single eienventury j?et 
of physical (mechanical) constructs (a position with whioh we gononiLly 
agree). Hence Snlth takes an "emergent," "holistic," "organismic" 
position, treating communication as a central biological phenomenon 
involved with information exchange. 

Up to this point, Stoith's view is solid. Howevtr, despite his 
emphasis on emergence and anti-reduotionism, later in his work we find 
an ordering of liyirig systems as demonstrating the ^volution of communi- 
cative complexity from simple organisms and chemical communication, to 
^ insects, lower vertebrates (fish, reptiles, and birds), to the higher 
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vertebrates (primates), and mn and speech* For such conclusions about 
the evolution of oommunioation to be drawn implies that he views some 
living species as primitive to others, falling into place on some linear 
scale of evolution. It is the case, on the contrary, that no llvini? 
species is descended from any other living species, ^cies today 
represent divergent lines of evolution that long ago branched off, 
evolving in parallel and not representing an evolutionary sequence 
(Hodos, 1970). Inferences about the phylogenetlo development of communi- 
cation or other behavioral systems cannot come from animals representing 
divergent lineagesj and species that have come from the same stem have 
usually evolved so specifically to new environmental requirements as to 
be unrepresentative of any evolutionary sequence. For example, although 
amphibians evolved before reptiles, living frogs and toads are not 
ancestral to reptiles since both amphibian and reptilian species have 
changed greatly aince the time of brauohing. Since mammalix probably 
origlrlated from another branch of reptiles, it is unreasonable to oonoider 
either birds or crocodiles as representing communication systems mioo^Crul 
to u:an's (cf. Hodos, 1970 ). Comparisons of species representing divergent 
paths can give insight only into the pressxxres of adaptatir^n on communi- 
cation systems (of. Hodos and Campbell, 1969 )t Some possible evidence 
for the evolution of behavior ^tnd communicatiw patterns and systems can 
come op^y from stxidying species that represent a common evolutionary 
lineage and which have not diverged too greatly. For exarapl^j, since both 
birds and living alligators and crocodiles came from the same "archosaurian^ 
stem reptiles," the modern orocidilia, as surviving archosaiirs, are 
reasonable representatives of the reptilian ancestors of birds (Hodos, 
1970 I 29)* Studies of hedgehogs, tree shrews, bushbabies, and some 
Old World monkeys mfti yield some information about the evolution of man's 
conmunloation systems • 
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Furthemiore, Smith assumes that there is an evolutionary "goal," 
and that this goal is toward increasing complexity and specialization. 
Evoiuttpnary trends in the direction of simplicity have been discussed 
in some depth by Simpson (196?) and Mayr (1969). Thus, ironically, 
although the initial view presented by Soith stresses qualitative 
differences, his rank ordering of living systems as demonstrating an 
evoluticriary movement toward complexity is itself reduotloniatio and 
seriously misleading. 

Although the position taken is the inverse of Shiith's, Marshall 
(1970) has followed the same assumptions in his reasoning. Marsliall'fi 
position seems to be an update of the distinctive features" approach 
put forth by Hookett (1959; 1960a, b; 1963} Hockett and Asher, 1964). 
Hcckett eventually listed 16 features that supposedly distinguish language 
from other systems, implicitly suggesting that organisms cpuld be placed 
on a vertical scale according to the number of features possessed. Many 
of these features applied to other species; naming, for example, is 
evident in the behavior of some entiphonal bird species (cf . Thorpe, 
1966). However, only man's system oontalned all 16 features, of course, 
and the scale totally ignored features feuch as chemical coding) attri- 
butable to other species' systems but not to man's. (Hockett and 
Altmann (1968) eventually revised the design features approach toward 
"frameworks" which removed language as the standard against which all 
other systems were Jvidged. The original distinctive features approach, 
which en^hasized "speech superiority," was — and still Is— quite influential, 
however. ) 

Marshall reduced the number of presumably diagnostic features to 
five, which supposedly do not characterize the communication systems of 
^ other species (one of the suppotsedLv unique chax^cteristicfi is naming). 

ERIC 



Froiii thia comparison of the systems of living species^ he argues agalnat 
the viev that language evolved froD^ animal forms of ^'informative signal- 
lings" So again we find the derivation of conclueionp regarding evolu- 
tionary sequence from an improper ordering of living systems in some 
evolutionary sequence. Furthermore, Marshall's position is that language 
is superior to other communication systems, a view whloh completely falls 
to acknowledge that qualitatively different systems have evolved to meet 
different adaptive requirements • 

It is readily apparent that there are^ qualitative differences among 
species} such a point is obvious in evolutionary theory's implicit 
assumption of discontinuities resulting from "the divergence of 
evolutionary linos and the extinction of many intermediate forms*' (Hodou 
and Campbell, 1969039)* Hence it is ultimately unreasonable to Tank, 
communication systems, as it is unreasonable to rank apples^ oranges, and 
bananas, since each has been ad.'^ptud to different environmental conditions. 
Comparisons among species can be madej but to then infer that one kind 
is Inferior and thus more primitive in some evoluticmry sense suggests 
an untenable view of ovolution* 
"Comparative Communication^' 

Interesting and valid comparisons among species can be made if notions 
such as "rudimentary" and "Inferior" — in any evolutionary sense— are dropped • 
In fact, it is only by comparison — if only against an implicit and iin- 
articvlated "model"-- that any phenomenon is defined and \inderstood. Quite' 
simply, it is ^8 Important to say what something is not as what it Is} and, 
as Seb^ok ('968) pointed out, in exclusively studying human communication, 
we have restricted ourselves to a sample of one* The conceptual inadequacy 
of the "comaunioation continuity" and "speech superiority" points of view 
^ would not be apparent except through knowledge of and comparison with the 
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coramxmication systems of other species, grounded in an underotandlng of 
evolution, 

An important consequence of the often ill-reasoned debates comparing 
human an^, other animal, Insect, or mechanical communication systems has 
been to more clearly perceive what is uniquely human. Equally important, 
we can perceive— when our anthropocentrioism is held in oheck— vhat is 
uniquely the property of another species. At the same time, we may per- 
ceive what is shared or similar among several species. Several examples 
will serve to reveal these points: (1) The steady growth of Hockett's list 
of design features as characteristics (though not exclusively) of human 
language is a direct consequence of comparative work. (2) The significance 
of the inqportant linguistic notion of *'opon-3ndednes3" is more clearly 
xwder stood when compared to another kind of "open-^ndedness" in the communi- 
cation of bees. (3) The adoption of and attempted adaptation to human 
communication of Qiannon and Wea/er's cybernetic model contributed to a 
great growth in conceptualization (especially in the rebuttal attempts). 
Conceptual Frftmevork for "Comparative Communication" 

Briefly sketched, the comparative study of comm^micatlon, at a highly 
abstract level, can be grounded in a theoretical basis such ad that put 
forth by atiith (1967) (but without the questionable assumptions criticised 
earlier in this paper). In this view, commfunication— in its broadest 
senae-*-l0 a biological phenomenon, and is defined as the exchange of in- 
formation by on organism with its environment. Quite likely, Information 
will have to remain a primitive term. 

Placed Into an evolutionary framework, this phenomenon of communication 
manlfestij Itself in qualitatively different patterns, abilities, and systems 
in different species. The oommunioatlon process of each species as it is 
ejqp^essed in communicative behavior is itself subject to selection pressures. 



Communloatlve behaviors are adaptivoi Thus when we compare o^^unloation 
among species^ we are discussing qualitatively different processes; for 
example, oommunioation in the chimpanzee is not merely a simpler version 
of communication in man. However, in some sense, at an abstract conceptual 
level, we are talking about the "same" phenomenon—one that serves certain 
adaptive functions (such as integration and differentiation (Stoith, 1967)) 
for all organisms. Communication in man is the "same" phenomenon as 
communication in the chimpanzee only in the same way that we can talk about 
intelligence in man and in chlBpanzee and mean the "same" thing— 'that is, 
as "an aggregate of special abilities, each one evolved as a response to 
ecological factors posing problems" (Lockard, 1971 i173). 

Communication in any tpecles can thus be seen as a set of special 
abilities and related behaviors evolved to deal specifically with infor- 
mation and the integration and differentiation of the organism and other 
organisms, upon which the process of natural and cultural selection h^ve 
acted ♦ Some similar behaviors from unrelated spec ies may have resulted 
from sixailar selection pressxures; similarities among related species may 
have ooifta from phylogenetlc sources. Differences may he due to either 
evolutionary divergence or different adaptive pressures. Copending on our 
purposes, we can then refine the definition to require that communioation 
behavior associated with these functions be recognized as significant by 
another organism, or that It be intentlonali and so forth. These refine- 
ments, however, are clearly arbitrary and pragmatic • 

Aspects of thl? view are not new to zoologists ♦ An adaptive- 
evolutionary approach la 6 been taken by ethologists for years (of. tlhberge: 
I^Jfl Lpmss, 196$). Frequently, however, communication behavior has been 
ddCftlHoiiatly restricted to a rather lluiited class called sign stimuli/' 
Whlph^ the process of rituallaatlpn, has achieved epedifio 
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'cottwunloativ© VAlue. Tho nrrrovnoss of this view of oomnmnioation ia 
largely due to the bias towards Innatenees on the part of the moot influential 
ethologlsts, but this bias and mrrijw definition of coraiminioation are olearly 
not necessary consequences of an adaptive-evolutionary viev. A& mentioned 
previously, JjaUj cultural and nonoultura). factors may exert selective 
pressure on conmuttioatlon' abilities and behj^vior, 
' II. Rationalist Methodology aiid Biology 

. . Thus far in this paper we have discussed how a knowledge of certain 
concepts from other disciplines tnd a opinparative approach to oonumuiioatlon 
are necessary for an adequate understanding of huMn comraunioatibni ""'CrosB- 
pollination can work the other way, tooj for example, Marler's (1970) - ij.. 
conc9ptuaii«ation" of the ontogeny of song in male vhite-cr^>wned gpamws 
he^e clearly benefitted from ^'similarities" in this prdc^ss to that of-v;, 
a >jtiguage acquisitiort in a child. But in addition. to exchange of . l i i^- 
concepts, some methodologies appropriate to investigation in one field 
may b« profitably used In another field. In this section, we Vodld likb 
to discuss how a formal, rationalist "method" of study set forth?bV}j p: -v^'^^^^^^^^ 
Chomsky and Miller (1963) can be applied to the atudy of oommuhication in 
nonhumans, and discuss some of the problems involved in this pwce^^^ 

In determining the significance (structural and social) of cariain 
feauures of animal communication systems, biologists have employed a 
procedure roughly ahalogous to the field lingal^st's technique for deter- 
mining linguistic uhits and sequence?, but lacking explioitness and clear 
conceptual groujidln^ (of. PallS| l^^^f M<in, 1971). The formial analjrsis 
|iiii5|or#Sy''^^^ biisis 

Str*(>fe as It i^ay seem at first* a rationalist viewpoiht does not 

liitiiiBiiiiiiiliP^lW 
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goBipatiblo^ paftioularly if one roadu '^prediaposUionV for the "innate 
i<iea0*l that ate often roferrad to, and reoogni^ea the developitientul inter- 
play of prMifipositions and environment! . {ks pointed out earlier in this 
papier, radical behaviorism, as manifested in a oommmioation continuity 
view, does. contradict our position.) Essentially) the rationalist program 
attempts to devise theories for tho system being studied that (1) dis« 
tinguish units from nonunits} (2) specify the order of occurrence of the 
units (acceptable and unacceptable sequences)) (3) list the range of 
posBible hypotheses that account for (1) and (2)} (A) provide u way to 
consistently structurally describe any given sequence of the phenomenon} 
and (5) provide an ^'evaluation procedure^' (in contrast to the '^discovery 
procedure" sought by traditional erapirioiets) that ranks these theories 
according to criteria such as ainqplicityi elegance, and "naturalness " 
(of# Chomsky, 1965) i Ihe accuracy of decisions ciade in steps (1) and (2) 
is determined by testing each theory's predictic^ns (as to units and 
acceptable sequences) against the responses of a "native informant*" 
^Axide the output from this procedure is tied directly to empirical testing* 

, When adapted to the study of a nonhuman ooinrouni cation system, the^ 
pTOgvm set for by Chomsky and Miller does not oonunit one to boLiovinc 
that an animal's communication system is like a language, but it uIIowb 
numerous possibilities to be explored^ The program, vhen tied to its 
empirical consequences, provides a ligorous method of formulating hy^xjthsses 
and testing thepi, >lus providing a means to analysse h9W powerful a theoi^y' 

i^eeded tf^^SooOUftt Vor^'tli^ For exampU, 'if '^iff elt^^ 

hi'epreeentative" of the eyatem undoji' ihvaeti^tlon we f in^ Videnoe' 6f 
eftbed4iniriW'it would appear didfioult to aooovi^ll^'^ti^-beMvioi^ 
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doe a not allow the possibility of a more poverful one (of. Laahley, I95I), ' 
the Choweky awil Miller approRoh, when tied to field testing, allows all 
avenues to be explored and suggests some means fo^ de+^erminine the besV^^ J^^^^^ 
theory. 

^'Pistoinol^glcal and Methodologioal C onalderationB 

When applying the formal prooedure to studying nonhuinan aubjeots, 
there ar6 eojse iaportant diffloultlea to consider. The human observer la 
thought not to be fully oompetent in the oommunloation ayatem of the animal 
being atudiedJ hence, the usual problem of objeotivity in language study 
ia more coaplioated in the study of animal oomnnmloation. As with the 
investigation of language acquisition in children, the animal cannot be 
sin^jly treated aa a cooporative native informant, P.t aome point (in fact, 
4t the point of testing hypotheaes against observable behav^or)^ the Inveatl- 
gator must decide that the animal's behavioral respcnses are acceptable 
indicators of the meanin^j of a call, or other vocal emisaion. However, 
olearly the deoisions as to wliat behaviora are same or different, and fall 
into which categorela of responses ultimately rest on the intuitions 
the human observer. He la confronted with explaining and Justifying his 
intuitions of the atruoture and m;^aning of the communication system of 
another speolea*. Here we are not worried about what are usually oailed 
"anthropomorphic interpretations," but are oonoerned with more fundamental 
iacues related to posalble differences between Man and other apeoiee, and 
the problem of understanding (or even positing) "other mlnda." 

The investigator can operate with an animal "native informant" only 
b^;*#icing aeveral aaaumptionsi '(D'th^ animal ' a j^^sponsea are not con- 
itiyii^U^robably a fair asaumptlon for moit sp^oie's^/dxoept primatea--or 

lilMiftil^^HKiiiiilM 
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enough "like" the speolee to oomprehend vhAt he obeerves. "(3) 'Jhe 
obBerv»>r Ib capable, through his own or technical neanej of "tuning Ip" 
to the modality eaployed--or can at least find evidence that such hereto^ \ 
ford unnotioed systems are Involved. U) The investigator is capable of 
sufficiently approximating the parsing system of the animal, whether at a 
macro taxonomio level or a more refined level j he will not force date into 
categories in which they do not belong, nor Improperly exclude it from 
consideration, nor devise "unnatural" categories. TV^ls is particularly 
relevant when the animal's perceptual abilities are qualitatively different 
(as with bats) or superior, as with birds, (Wie sensitivity of birds to 
sequencing is at Xeast ten. tines that of humans, thus suggesting thut a 
more complicated sequence-dependent system is possible than might other- 
wise be expected, were the researcher to depend solely on his natural 
perceptual abilities, (of, Oreen^walt (1968) and Marler (1969)). 

With these assumptions in mind, we can employ the following procedure, 
as a beginning for understanding th6 conmuriioatipn fi/stera wider study t 

1 . Perform a fonaal ant^ljrsls <>$ the syst^m^-ills, song, oti^er Vocali- 
zations, pheramonal systems, or whatever, Pollowlng ih© principle -'of 
"ooiplementary distribution," observe ooouris together, dees not occur ;: 
together, and sometimes occurs togAthet', From this can be established what 
on the surface appear to be reasonable divisions and categories of phenom^inft, 
The ^lleet finite categories constitute discrete "symbols") they serve 
as "The. lndlviftl>;iiJ atoms from whlo> lon|^r in^pp^g^p must b0^ constructed." 
(Ch<?ineJcy if^^'lit^^^ I963t ^73)' tn IMslhg sUoh s 'olassiifVaiiin system, 
the posaibiilties ot both horl2,ontal and vertical aMngemert, should be 



bo that there are distinct levels of the system, eaoh with its own set of 
elements and rules, connected "logioally" (explicitly) to each other. 

2, Determine the acceptable sequences of eloments, and clearly dis- 
tingulAh the» from unacceptable sequences, This may be done either by 
listing, sequences, by providing an operational test that distinguishes 
acceptable sequences from unacceptable bnea, or writing a number of •♦ruleo" 
which sumnarlae the acceptable sequmoes.- (Until a coherent, encompassing 
new of the animal's communication system is attained, all three methods 
nay be useful at certain points.) In completing this step, the problejn is, 
the animal's responses cannot occur— to our eyes anyway— In a puy^j-y 
structural context, Clearly we cannot expect the animal make choices . , 
between alternatuves 6n a purely structural basis. If for no other re|i[6rt^; ^^ 
than iia would have no means for understanding his responses. MerS difference 
in behavior can indiorte that the fr0quettoy hui^ts the ears, that low tonen r.o- 
are pleasing— or simply, that a percepti^aily nctioable change ■ has ooqurrod, ' 

Hence a "bloassay« teohinc[ue (cf . Etalen, 1971) must be adapted to' our .v 
rationalist prograa, as a means of disambiguating the rospdnses of the ahlmal. i' 
In tl;ils technique the units under study, are enibedded in a social context^ 
For example, in attempting to identify which features were related to 
individual recognition in the song of the male Indigo bunting, Emlen used 
the "degree of territorial response" as a measure of what features were 
slgnlgloant. He reasoned that more and stronger aggressive behaviors would 
be elicited from a territorial male as more featjurep related to territory 
and individual recognition were included in the stimtiius.'^'^py systejwticft^ly. 
vflryln|{%e8^ features,' 1bhe set of relevant oharact^flstlos and theii' impbrtani 
S^qtidftoes ^ould be determined* Thus only bu embedding' th4- procedure in a 



Vte might more thoroughly discuss th© probloas of this procodure (as ■ 
' it Is thus far developed) by posing the following question! What does it 
mean if the behavior exhibited by the anitnal for two alternative sequences/ 
or two contrasting features, is not notioably dlffei^ent for either alternative? 

1. The categorization rule (oode) way be fallacious, Evidence against 
this decision comes pflmarily from the success or failure of the process 
up to this point. If the animal's behavior has been noticably different 
with each systematic variation of features, then one could conclude, 
pragmatically, that the code is In order, ahd leave It at that. 

2. However, 1.V the evidence is as descrlbod in 1., then an "error" 
exists in the code to the extent that if postulated a further difference 
that does not appear to be supported. . Again, one could make one of several 
deolslonsi 

a. The animal's behavior aay v^3(y,: o^ 
in accordance with the two Alt^fnatiVes* but the oboerv^r'y p6#^^^^^ 
devices do not aUpw this to be perceived. This remains an open queutiuni 'HM 
at the moment, it is of no usej^ilness to opt for this choiotii fpv ther^i 1^-- 
nothing th^t can be done about it. Similarly, to say that ip anlSi'u 
behaVioi' is not understandable or is c6nt)rlve4 is not i>artipularly hslpful. r)^^ 
Ifet tl^se remain open possibilities, and indicate that decisions ultimaiteiy j 
Tif^t on intuitions. At the same time, however, the pragmatic usftUashoss 
of theaft ohoioss allows seleotioh of another alternative, Options b,, c, 
and d, may now be 03iplored. V 

poinli^'oonatintoilng the same set of features and sequence<5, Uii one 

iiil^^|||^i|ves;g^ 

^^^^,^,||||^^^P^wnt.P|il 

; IBMSMBiiilSliiiiiiiiiiil^ 
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0, There are alternative codes that operate on different 
principles and reorganize the data so that alternatives are different. 

d. Ihe error in the current code is merely indicative of that 
point vhere differences that we perceive are meaningless to the animal. 
One would then rewrite the code to match the data, Admittedly this is ad 
hoc to some extent, tut it surely indicates one of the points where a purely 
formal analysis may give way to eppirloal evidence} and, although thu code 
is thus a bit ad hoc (when adjusted), the adjustment is Justified clearly 
on the basis of the prior, principled decision to use an empirical test to 
determine the value of the code. 

What is now required is some means by which wo oan select among the 
three remaining options, b., o., and d. In choosing between b. and d., as 
the options are now put, we should opt for b., for it f ^rf ^ ^y accounts 
for the situation in a neat and explicit way. However, if the animal appears 
to do "nothing, " we have no rani way 0f distinguishing between vagueness within 
a class and the proper boundaries of the class. Hence it is always possible 
that the class is vague, or, more interestingly, is ambiguous, rather than 
being the smallest meaningful unit as explain^ In the alternative code. In 
this one sense, b. and d. cannot be distinguished. 

Choosing between c. and d. can be done by testing the alternative 
codes against the animals responses to see whether the responses do aupport, 
the categories and sequences established by the alternative codes. Whloh- 
ever code achieves the greatest response discrimination would be favored, 
since it accounted for the mc^t data, 

Choosing b&tveen b. and o, is done the same way as choosing between 
0, and d,| unless d. has been rewritten ih accordance with the results 
'?|^^^^^^|i*tiPflii'f*#heh ^.th|t/p'i^;- filB*^!^':!^ 



Th0 situation I9 moro ambiguous if we encounter two codes that predict 
the same empirical oonaequences (or the alternate situation where we have 
two codes that equally well account for the data)* If both codes predict 
the saM consequences, then at least within our current context, we have no 
way of determining which alternative is "right, because there io apparently 
no test that distinguishes between them* * Hence, we may legitimately choose 
either alternative • However, we may wish to provide certain standards (for 
judging between rival theories) that appeal to other concepts, such as sim- 
plicity, elegance, or ^^naturalness"-- a particularly confusing notion when 
one is working with another species* Further, theories can be ranked 
according to how well each is internally ordered and externally ordered (how 
well it fits with other theories of other relevant phenomena)* A code 
dealing with units and sequences and hierarchical organisation of calL^ musL 
coordinate with neurological, physiological, and anatomical data, particularly 
with the parameters ("fidelity criterion") that such data impose • 

Thie discussion illustrates some of the points where decisions made in 
explaining the comtuimicatlon system pf an animal may be questioned^ Yet 
it is felt that if such decisions are made following this program and its 
guidelines (how one vould make "naturalness" explicit is not known) 1 and on 
the basis of coordinating the code with relevant and well documented facts, 
then the decisions and subsequent code will be fairly strong* 

We have begun to follow this foniial procedure In our own investigations 
in comparative communication, working with the common loon, and have f6und 
It to be highly productive* In conjunction with thifi program, wiKic^^^^^^^^ , 
diteotly 6ff the communication behaVlot*, we are i&lso em|>l6J^ing a complementary 
iC( prcqedwe designed to deeorlbd the oowu»loatl<>n in term^ Of sooi^l oojipe- 

8*"'f"'iiiilffcip||i 
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a groat deal* Hoyeveri it does provide us with a general taxonomy of Loon 
vooalleations (categorized according to aoolal oon^equenoe), vhlch vUl help 
us to provide a social context for the "bloasBay technique" used In detor- 
mining structural meaning# Thua far, we have come up vlth soioe hypotheses ^ 
regarding units and sequences, and can begin field te Siting these in the next ? 
few seasons* A problem which we must resolve in the field testing la tliat 
until it is possible to. identify what is merely individual variation in calls, 
it ds ha^rd if not impossible to determine what are significant differences 
in units and sequences and what are not* Hence we will be oom^erned with 
identifying those features that code individual identity (cf* llsier, l970r 
Hiulen, 1971), again by using the basic rationalist procedure in conjunction 
with the bloassay technique* 

Xn this paper we have discussed two views of conuminicat ion that have 
been of particular architeotpnlo signif loaned in defining the field of study 
of speech communication. Involved in both the "communication continuity" 
and the "speeds superiority" positions hav0 be$n some questionable assumptions 
regarding the nature of evolution and evolutionary relationships among species* 
Once these assumptions are removed, the comparative approach to the study of 
communication can be seen to be extremely valuable, and is, in fact, 
necessary for a complete understanding of human communication* Adaptation 
of methodologies from one field of study to another can also be highly 
productive^ as in the use of the formal, rationalist program of investigation 
in studying animal communication systems. 
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